Intracellular pH regulation in the early embryo.
Intracellular pH (pHi) regulation is a homeostatic function of all cells. Additionally, the plasma membrane-based transporters controlling pHi are involved in growth factor activation, cell proliferation and salt transport--all processes active in early embryos. pHi regulation in the early embryos of many species exhibits unique features: in mouse preimplantation embryos, mechanisms for correcting excess acid apparently are inactive, while excess base is removed by the mechanism common in differentiated cells. Additionally, unlike differentiated cells, mouse preimplantation embryos are highly permeable to H+ until the blastocyst stage, where the epithelial cells surrounding the embryo are impermeable. In several non-mammalian species, of which the best-studied is sea urchin, cytoplasmic alkalinization at fertilization is necessary for development of the embryo, and elevated pHi must be maintained during early development. Thus, pHi regulatory mechanisms appear to be important for early embryo development in many species.